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© Process for the stabilization of polyolefin and products obtained thereby. 



© Disclosed are olefin polymers in nonextruded, aspolymerized particle form having a regular, essentially 
symmetrical geometrical shape, which are stabilized by depositing on their surface a mixture which is either 
melted, or in which at least stabilizer (A) is in the liquid state, and which comprises the following stabilizers 
(percent by weight on the polymer): 

* ffipfty A ) from °- 02% t0 0-015% of one or more organic phosphites or phosphonites or mixtures thereof, which are 
> liquid at room temperature or have melting point below 100° C; 

Z*>ooppsy\ B * from °* 025% t0 °- 2% of one or more phenolic antioxidants with melting point from 45° to 130° C; 
( I and, optionally, one or more of the following additional components: 

C) from 0.05% to 0.5% of one or more thioethers, or organic polysulfides or mixtures thereof; 

D) from 0.1% to J.0% of one or more light stabilizers which are liquid at room temperature or have a melting 
<\| point below 150"C. selected from the group consisting of HALS, benzophenone and benzotriazole deriva- 
^ fives; and 

E) one or more diluents selected from the group consisting of paraffins and cycloparaffins, which are liquid at 
^ room temperature, or have a melting point below 1 10* C. epoxidized soy bean or linseed oil, silicone oils, and 
CO olefin oligomers in an amount not greater than 0.3%. 
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PROCESS FOR THE STABILIZATION OF POLYOLEFIN AND PRODUCTS OBTAINED THEREBY 

The present invention concerns a process for the stabilization of olefin polymers in nonextruded particle 
form with a regular, essentially simmetrical, usually spheroidal geometrical shape, comprising depositing on 
the surface of said particles a mixture comprising one or more organic phosphites and/or phosphomtes, and 
one or more phenolic antioxidants. Said mixture may also include additional components particularly light 
5 stabilizers, thioethers, organic polysutfides, and diluents. This invention also relates to the products 

produced by this process. , 4 . . . 

A method very well known in the field for the stabilization of olefin polymers consists in blending the 
polymers with the stabilizers in a suitable mixer, including an extruder and extruding the mixture thus 
obtained. In this manner one obtaines pel.ets in which the stabilizers are distributed in •JPsWrjdy 
, 0 homogeneous manner, giving good stabilization to the pellets themselves, which can then be transfo.med 

int0 T^ Sh a e b d ove menLed techniques of peptization by extrusion are very suitable for polymers obtained in 
irregular particle form and with very low flowability. which therefore require palletization in order to be 
transformed into a commercial product. However, at the present time, in the f^^^^^^Z 
, 5 catalysts and processes are becoming important which can produce regular shape polymer particles, .n 
particular in spheroidal form, and having a controlled particle size distribution. 

Said polymer particles, because of their high flowability. high bulk density va.ues. and absence of fines, 
can be commercilized as produced without the necessity of transformation into extruded pellets. There .s 
Lrefore a clear need for a process which will permit stabilization of the above mentioned particles as 
20 produced, without having to go through further extrusion and processing stages. 

For this purpose some processes are employed whereby the polymer part,cles are treated with 

solutions or suspensions of stabilizers. 

These processes, however, require additional steps to remove the solvent or the suspending medium 
and have very little flexibility since they require a selection of solvents and/or treatment conditions which 
25 differ depending on the stabilizers used. Further they frequently do not provide a coating or surface 
treatment which survives storage intact and is effective after long periods of exposure to air, hght and other 

^ThTinvention provides a process for the stabilization of olefin polymers in nonextruded, as P^»bM 
particles having a regular, essentially symmetrical, usually spheroidal geometrical sh ape, said l partcto. 
30 being formed in said regular shape during the polymerization reaction, compr.smg the depos tion on the 
surfaceTsaid particles of a melted mixture, or of a mixture in which at least stabilizer (A) is m the liquid 
state, said mixture comprising the following stabilizers (percent by weight on the polymer): 

A from 0 02% to 0.15%. preferably from 0.03% to 0.01%, of one or more organic phosphites or 
phosphonites or mixtures thereof, which are liquid at room temperature of have a melting point below 

35 BHrom o.025% to 0.2%, preferably from 0.03% to 0.2%, most preferably from 0.04% to 0.1%, of one or 
Ire phenolic antioxidants with melting point from 45' C to 130' C: and. optionally, one or more of the 
followinq additional components: . u-*~~ ^ 

C) from 0.05 to 0.5%, preferably from 0.1% to 0.4%. of one or more thioethers or organic pclysulf.des or 

40 ttHH! O^to 1.0%. preferabty from 0.15% to 0.8%. of one or more light stabi.izers which are liquid at 
r^omtemperature or have a melting point below 150" C selected from the group consisting of hindered 
amine liaht stabilizers (HALS) and benzophenone and benzotriazole derivatives; 

E^one I more di.ueits selected from the group consisting ^.^^.^'''^T^^'S 
4S liquid at room temperature, or have a melting point below 110 C. expoid.zed soy bean « Imseed «l. 
sSicone oils, and olefin oligomers in an amount not greater than 0.3%. preferably from 0.05% to 0.15 /= 
This process provides polyolef.n particles which are stabilized against color changes and in general 
agai^oSon and degradation phenomena caused by exposure to heat and light, especially ,n the 

,o ^reotrwT the present process the stabi.izers can be deposited on the polymer pa, tic.es as an 
almost continuous coating or at least a surface impregnation (depending on the composition of the liquid 
mrxturl and the porosity of the polymer particles being treated). The thus treated polymer partocle .have 
-90S resistance to storage for extended periods of time and to long periods of «P^"and l. B ht 
•\ Vh\ stabilizer mixture which is used according to the present invention .s preferably se lect ed m sue a 
w£y thaW remains in the liquid state at least at the temperature of the polymer particles as they come from 
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the polymerization reactors (which usually not lower than 50-60 *C and not higher than about 120* C) after 
the polymer separation and catalyst deactivation phases, so that it can, therefore, be added at this poin; in 
order to deposit an homogeneous coating on the surface of the particles themselves. 

The percent by weight on the polymer expresses the concentration of each component (A), (B). (C) (0) 
and (E) with respect to the weight of the polymer particles on which they are deposited. 

Given the small quantities of stabilizers which are deposited on the polymer particles according to the 
process of the present invention, it is possible to determine the respective proportions of the components in 
the mixture to be fed into the stabilization equipment (which will be described later on) directly on the basis 
of the above mentioned concentrations, without having to make corrections which would take into 
consideration the weight increase of the polymer after stabilization. 

Therefore, one can use mixtures which include the single components in the following proportions (parts 
by weight): 

- from 2 to 15 of (A); 

- from 2.5 to 20 of (B); 
and optionally, 

- from 5 to 50 of (C); 

- from 10 to 100 of (D); 

- up to 30 of (E); 

In order to compensate for any loss of stabilizers in the systam, it is preferred to feed an excess of 
mixture, up to about 10%, with respect to the theoretical quantity, which is calculated on the basis of the 
weight of the polymer to be stabilized. 

For instance, if one wants to stabilize 100 kg of polymer by depositing on the particles, by weight, 
0.05% of (A) and 0.1% of (B), then 150 g of a liquid mixture containing 5 parts by weight of (A) and 10 
parts of (B) will have to be fed, optionally adding a small excess of this mixture to compensate for system 
loss^_ 

The organic phosphites which can be used as stabilizers according to the present invention are those 
compounds which are liquid at room temperature, or have a melting point below lOO'C, including, 
preferably, those having the following general formulas: 




30 



35 




40 



where R,. R 2 and R 3 are the same or different and are Ci-i B alkyl, C s -ib aryl, or C 7 -i 8 aralkyl radicals; 

?2 H 2 



o — c c — a 

II RlO P C P OR 2 

o — c c — o 



so H 2 H 2 

where Ri and R 2 are the same or different and have the meaning indicated above; 
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RlO, 



III 



R 2 ° 



'p — o — X O P 



0R 3 



OR4 



70 



75 



where R, R 2 Ra and FU are the same or different and have the same meaning as R,. R 2 and R 3 above, X 

so, by BORG-WARN ER <^ b ^E£E^™ 
4,4'-b U tylidenebis(3-methyl-6-tert-butylphenyl-di-tridec y l) P ho S phrte, sold by ADEKA ARGUS CHEMICAL un 

der the trademark P; tris(monononyl phenyl) phosphite- - 

The organic ptoSSoritfc^W^^ or have a melting pomt be.ow 100 C, 

include, preferably, those having the following general formula: 



20 



,0 Ri 



IV 



R 3 . 



25 



0 R 2 



where R„ R 2 , and R 3 are the same or different and are C, -,. alkyl. Cs-ib aryl, or C 7 -ib aralkyl radicals. 
Alternatively, and this is a further preferred case, the R 3 radical can be the group 
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40 




45 



where FU and R 5 are the same or different and have the same meaning as set forth above for R, and R 2 , 
and X is a bivalent C, -10 alkyl. C 6 - 18 aryl, or C 7 - 2 o aralkyl radical. 

Specific examples of phosphonites which are liquid at room temperature or have a me t.ng point below 
100- C SdedTn the general formulas IV and V, are the compounds having the follow.ng formulas: 



,Rl 



50 



VT 




o 



o 



55 

where Ri and R 2 are both -OC4H9, -0-C 8 Hi 7 (iso) or 
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-o-^gP>-c 9 h 19 



radicals, or either Ri or R 2 group is a 



70 



76 



~°— >~C 9 H 19 

radical, while the other is a -0-C*H 3 or -0-C 8 Hi 7 (iso) radical; 

VII 



20 




where Ri and Ra are both 



25 
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so 



C(CH 3 ) 3 

-O-C4H9, -0-C 8 H 17 (iso) , Vc(CH 3 ) 3 
"° — \ ^ ^ C 9 K 19 radicals or 

R x is a -o— <^^^^c 9 H 19 radical and R 2 is a -°-C 8 H 17 , 
-0-C 8 H 17 (iso) , or -O-C4H9 radical, or R x is a 
/(CH 3 ) 

"° — \'0 ^>-C(CH 3 ) 3 radical and R 2 is a -0-c 4 H 9 radical ; 



*1 



VIII 




0XOX0 



*i 



R l N R 2 
where R x and R 2 are both -o-C 8 H 17 or -0—<^O~^>— C9H19 
radicals, or R x is a -O — <^Q^>— C 9 H 19 radical and R 2 is a 
-0— \ O /— C4H9 radical. 



55 



Most preferred is the compound of the formula VII where R 1 and R 2 are both 
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70 



C(CH 3 ) 3 
-0-{0) C ( CH 3 ) 3 



Said compound, the chemical name of which is tetrakis( 2,4-di-tert-butylphenyl)4,4 -biphenylylene 
diphosphonite. is the main component of a stabilizing composition sold by Sandoz under the Sandostab P- 

EPQ As a stetedabove, the stabilizing mixtures of the present invention also comprise one or more phenolic 
antioxidants, i.e. sterically hindered phenols having a 45 to 130 C melting point. 
^~ Examples of preferred phenolic antioxidants are: 

2,6-di-tert-butyl-4-methylphenol, sold by Shell under the lonol trade-mark; 2.2-bis(4-(2-(3,5-dKert-butyl- 4- 
hydroxyhydrocinnamoyloxyMethoxyphenyDpropane. sold by .CI under the Topanol 205 trademark; octadecyl 
^3Xdi-tert-butyl-4-hydroxy P henyl)-propionat ei sold by Ciba Geigy under the .rganox 1076 trade-mark, a d 
peniaerytrityl tetrakis 3-(3,5-di-tert-butyl-4-hydroxyphenyl)propanoate , sold by Cba Ge.gy under the lr- 

\ 9an0 iamp°e7orthioethers which can be used as additional component (C) are dilauryl thiodipropanoate 

K and distearyl thiodipropanoate. 

Preferred examples of organic polysulphides are the compounds with the follow.ng general formula. 

where The R radicals are the same or different and are C, -ao alky I. C 6 -ao aryl, or C7-20 aralkyl radicals. 

Particularly preferred is the compound of formula IX where R is a -C, 8 H 37 rad.cal, sold by Hoechst 
25 under the HOSTANOX SE 10 trademark. 

The HALS which can be used as additional components (D) are compounds wh.ch are hqu.d at room 
temperature or have a melting point below 130* C. and include, in the molecule, one or more substituted 
piperidyl groups with the following general formula: 

30 



35 



40 



45 




50 



where the R, radicals are the same or different and are C-C alkyl radicals, te ramethylpipendyl radicals, 
or the alkyl radicals form, together with the piperidyl carbon atoms to wh,ch they are bonded a Cs-Ce 
cycloalkyl radical; the R 2 radicals are the same or different and are hydrogen or C,-C 18 alky, radicals. C 7 - 
c"7aX radicals, or the alkyl radical form, together with the piperidyl carbon atoms to which they are 
Hnked a C 5 -C 10 cycloalkyl radical; the R 3 radicals are the same or different and are hydrogen, o C-C. 
S^dicals or C 7 -C,s aralkyl radicais; the FU radical is hydrogen a C,C alky. rad,ca or a tenzy r ad,ca 
Z is hydrogen, or a C1-C18 alkyl radical, or a C,-C, 2 alkylene. C 3 -C 12 alkenyl, C 3 -Cs alkynyl, C,C, 8 aralkyL 
C -U acyrc -C, 8 alkanoyl, <U,. alkoxyalkyl, C3-C3 alkenoy.. oxy., 

radical wilh a va.ence from 1 to 4 and containing from , to 4 hydroxy! groups and, ^^-^^^ 
N S or ) containing heterocyclic group, wherein the radical has the valences hnked to n.trogen of the 
piperidyl groups, or a bivalent radical containing one or more ester or amide groups, or a 
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~ C— N(R 5 ) (R 6 ) 



radical where R 5 and R s are hydrocarbon radicals. 

Preferably 2 is a C,-C, 2 alkyl radical, or a C 3 -C 8 alkenyl, C7-C1, aralkyl radical, or a bivalent radical 
containing one or more ester groups, said bivalent radical having valences linked to the nitrogen of the 
piperidyl groups. 

Preferred examples of HALS which are liquid or have a melting point below 130* C are the compounds 
having the following formulas: 





sold by CIBA-GEIGY under the Tinuvin 292 trade-mark 



45 



50 



XIII 



/ \ li »l 




55 



where n is from 2 to 10. A compound of this type is sold by CIBA-GEIGY under the Tinuvin 622 trade-mark. 
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XIV 



10 



75 



where 
mark. 



n is from 2 to 100. A compound of this type is sold by Montedison under the SPINUVEX A-36 trade- 



20 



XV 



25 



•A 



5 



i 

H 



C Ch a 



J. n 
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where n is from 2 to 100. A compound of this type is sold by Enichem under the Uvasil 299 trade-mark. 
Prefe red examples of benzophenone or benzotriazo.e derivatives are: 2-hydrox y -4-octylox y ben- 
by'ciba-Geigy under the Chimassorb 81 ST"^^ 

this type are sold by WITCO CHEMICAL under the MULTIWAX trade-mark. 
1 * Samples of silLne oils and olefin oiigomers are the BAYSILONE Ml 00 silicone «l of BAYER, H-300 
nnlvhutene of AMOCO NAPVIS D 03, D 07 and D10 of BRITISH PETROLEUM. 

P "Among the ^ Itures having the compositions described above, particularly preferred are those 

comprising: , 

tetrakisf2 4-di-tert-butylphenyl)4,4 -biphenyiene diphospnomte; 

b! oeniefy^^ and ° pt,0na,ly ° CtadeCY '- 3 - 

(3 ( 5-di-tert-butyl-4-hydroxyphenyi)propionate ( 

and optionally, 

g £^SS"d£* d-rtfed *~. * <*> P">P»*- -1— "V «« P— •"""*»■ Tte 

above mentioned mixtures are liquid even at room temperature. H *™cit»rt nn the surfac- 

As oreviouslv mentioned, the present liquid stabilizer mixtures are preferably deposed on the surfac- 
of £ 'J^TpSi after discharge from the polymerization reactor, separat.cn of the polymer. 

that may be present in the polymerization reactor discharge (separation), and the deact.vat,on (laU.ng) of the 
S^^^TSi^ such as solvents, unreacted monomers and oligomers, if any. can be removed 

6U ZTl^ZZ7^ treating the polymer particles with inert gases, (nitrogen, for exampls) at high 
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temperatures (up to a few degrees below the polymer melting point), and/or steam. Preferably pure steam 
or steam diluted with nitrogen is used. 

Whenever steam is used, there can be an additional drying stage, with nitrogen or other inert gases, for 
example, in order to eliminate the residual moisture from the polymer particles. 

Upon exiting the separation and deactivation systems, the polymer particles usually have a temperature 
not lower than 50 C. more typically not lower than 60 # C. It is preferred to deposit the liquid stabilizer 
m.xture described previously on said particles while the particles still hot, using known methods of surface 
additivation, for example, by using continuous or discontinuous mixers (particularly horizontal mixers) 
optionally equipped with a spraying mechanism. 

It is desirable that the residence time of the polymer particles in the mixer be at least 5 minutes, in 
order to obtain a good distribution of the stabilizing mixture on the surface of the particles. 

The molten or liquid stabilizer mixture can be prepared and preserved in a vessel provided with a 
heating jacket and a mechanical agitator, introducing the components of the mixture in increasing melting 
point order. 

Usually the operation occurs in a nitrogen atmosphere at temperatures between 90* C and 140° C and 
the molten or liquid mixture is sent to the additivation plant section through pumps and feeders. 

Downstream from the stabilization described above, or within the same plant section used for it, before 
or after the addition of the molten or liquid stabilizer mixture, other stabilizers and additives can be used 
such as HALS with a melting point higher than 150* C t metal stearates (Ca and Na stearates for example), 
synthetic hydrotalcite, glyceryl monostearate. slip agents (such as erucamide, oleamide), antiblocking 
agents (like SiO? or synthetic zeolites), nucleating agents, antistatic agents, etc. 

If the addition of the above mentioned stabilizers and additives is done after the molten or liquid mixture 
has been deposited according to the present invention, it is desirable to select the composition of the liquid 
or molten stabilizer mixture and the operating conditions in such a way that the mixture of stabilizers on the 
particles is maintained fluid at least during the introduction of the additional additives and solid stabilizers, 
thus_^ilowrng them to adhere to the polymer particles. 

The polyolefins which can be conveniently stabilized through the process of the present invention 
include polymers and copolymers, or their mixtures obtained through sequential polymerization, of olefins of 
formula R-RC = CH 2 , where R is a hydrogen atom, or an alkyl radical with 1-6 carbon atoms or a C 5 -, 2 aryl. 
In particular, said polyolefins comprise: 

1 ) isotactic or mainly isotactic polypropylene; 

2) HPPE (i.e. ethylene copolymers having usually a density of 0.95 g/cm 3 or greater), LLDPE (i.e. 
ethylene homopolymers having usually a density of 0.91 g/cm 3 or greater), LDPE (i.e. ethylene 
homopolymers having usually a density of 0.91 g/cm 3 or greater) 

3) crystalline copolymers of propylene with ethylene and/or other C 3 - 8 straight or branched alpha-olefins 
such as 1-butene, 1-hexene, 1-octene, 4-methyl-1-pentene; 

4) ethylene/C 3 -s alpha-olefin elastomeric copolymers and ethylene/C 3 - 8 straight or branched aipha- 
olefin/diene terpolymers containing minor portions of diene. where the aifa-oiefin is straight or branched 
and preferably selected among propylene, 1-butene, 1-pentene, 1-hexene, 4-methyl-1-pentene, 3-methyl- 
1-butene and is present in an amount of 30 to 80 wt.%; 

5) heterophasic polymers obtained through sequential polymerization, comprising (A) a propylene 
homopolymer fraction or one of the copolymers mentioned in item (3), above, and a copolymer fraction 
(B) of an elastomeric copolymer mentioned in item (4) above (typically the copolymer fraction (B) is 
present in an amount from 10 to 60 wt.%). 

Examples of dienes which are most commonly present in the above mentioned elastomeric copolymers 
are the butadiene, the ethylidene-norbornene, and the 1-4 hexadiene (typically the diene is present in an 
amount from 1 to 10 wt.%). 

The olefin polymers can be synthesized with any Ziegler-Natta cataJyst which can produce polymer 
particles with a regular, essentially symmetrical, usually spheroidal geometrical shape, such as to guarantee 
good fiowability. The preferred flowability values are betwee n 9 and 16 second s, measured according to 
ASTM norm 1895-69 method A. " [ ~~ 

It is also desirable that the polymer particles have a bulk density between 0.3 and 0.6 g/cm 3 , 
determined according to ASTM norm 1895-69 method A. 

Specific examples of catalysts which can be used for the preparation of polyolefins in particulate form 
with the above mentioned characteristics, are the nonsupported Ziegler-Natta catalysts obtained from (A) a 
solid component made up of particles of TiCI 3 derived by reducing TiCU with organic aluminum com- 
pounds, with (B) an aluminum alkyl compound, such as diethylaiuminum chloride. 

Other examples are the supported Ziegler-Natta catalysts, obtained by the reaction of a solid compo- 



9 



EP 0 41 1 628 A2 



neni comprising a Ti compound with at least one Ti-CI link, and, optionally, an electron-donor compound 
supported on MgCI 2 in particles of a regular, essentially symmetrical, usually spheroidal geometrical form 
with an organic aluminum compound, particularly a trialkyl aluminum compound, optionally combined with 

an electron-donor compound. .., h i^h 
s Among the supported catalysts, those containing MgCI 2 in active form are preferred, i.e. those wh ch 
are characterized by an X-ray spectrum where the maximum intensity reflection which appears in the 
spectrum of a normal magnesium chloride is substituted by a halo with maximum intensity moved over with 
respect to the maximum intensity reflection, or by the fact that said reflection shows an enlargement. 

The catalyst component supported on MgCI 2 in particles of the aforementioned regular geometrical 
io form can be obtained through various methods. ^ nnf i n n™ 
For examples, it is possible to prepare spherical particles of MgCI 2 adducts wrth electron-donor 
compounds preferably containing active hydrogen atoms, such as H 2 0. alcohols, phenols, and treat said 
spherical particles with the Ti compound, and optionally with an electron-donor compound. Before he 
reaction with the titanium compound, the electron-donor compound present in the adduct with the 
, 5 magnesium chloride can be at least partially removed from the adduct itself, for example by thermal 
treatment or by reaction with alkyl aluminum compounds. D „ tante 
Examples of preparation methods of catalyst components of this type are described in US Patents 

3 ' 95 L 4 o*eTextmpte°for the preparation of catalyst components supported on Mgcl 2 in particles of said 
20 regular geometrical form, include the reaction of a Ti compound with spheroidal particles composing , an 
alcoholate or halogenoalcoholate of Mg or their mixtures. Specific methods for the preparat,on of catalytic 
components of this type are described in US Patent 4,220,554. »• 4 tho ahm , e 

Examples of highly active and stereospecific catalysts, that can be obtained by reaction of the above 
mentioned catalyst components with an aluminum alkyl compound and an electron-donor compound 
25 Srd among specific silanes classes, are described in European patent n. 45.977. and in published 
European patent applications 45,976 and 45,975. 

Alternately, the catalyst component containing the Ti compound can be deposrted on an inert support o 
a regular form and organic nature (for example styrene polymers) or inorganic nature (microspheroidal 

30 al ' C E)!Sm , p n |M f c?*ls type of catalysts are shown in published European patent applications 283,011 and 

^Other examples of supported Ziegler-Natta catalysts capable of producing polyolefiri i particles of said 
regular geometrical shape are described in published European patent applications 250 230 an I £«2- 

The catalysts described above are, among other things, capable of producing polyolefin parteles having 
a controlled particle size (i.e., without extremely fine powders or excessively large particles), and, therefore, 
they are particularly suited for stabilization with the process of the present .nvention. 

A preferred example of particles which are particularly suited for stabilization wrth the present process 
are spherical or spheroidal particles having a diameter from 0.5 to 4.5 mm and a controlled particle size 
distribution i e with at least 90% of the particles having a diameter between 0.5 and 3.5 mm. ^ 

The ! po'lyolefins in particle form having said regular geometrical shape are prepared accordmg to known 
polymerization processes, operating in liquid phase, for instance in the presence « "J-^J*" ,nert 
hydrocarbon solvent, or in gas phase, or even combining liquid and gas phase polymerization stages. 

tS polymerization temperature is generally between 40* C and 160 C, and the process ,s earned out 

45 ^ a 7::^l^X the present process, i.e. in form of nonextruded particles having said 
reguLr ge'omet'ca, shape, coated or impregnated at least on the surface with the stab.l-zers and additional 
components described above can be used directly for the transformation into finished products 

Following are examples which are illustrative of the process of this invention, the products produced 
and the physical properties thereof. 
50 In the following examples two types of spherical polymers were used: 

a) spherical polypropylene homopolymer (MIL = 1 .5) with the following particle s,ze distr.but.on. 

0 > 3.5 mm = 1 % 
2 < 0 < 3.5 mm = 48% 

1 < 0 < 2 mm = 49% 
55 0.5 < 0 < 1 mm = 2% 

0 - diameter 

- fraction insoluble in boiling n-heptane = 97% by weight 

- bulk density = 0.49 Kg/I 

10 
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- flowability = 13 sec. 

b) propylene/ethylene heterophasic spherical composition containing 14% by weight of ethylene, said 
composition being formed by polypropylene homopolymer and elastomeric ethylene-propylene 
copolymer, with the following particle size distribution: 
5 0 > 3.5 mm = 2% 

2 < 0 < 3.5 mm = 54% 
1 < 0 < 2 mm = 42% 
0.5 < 0 < 1 mm = 2% 

- bulk density = 0.50 kg/I 
10 - flowability = 14 sec. 

EXAMPLE 1 

75 In a 1 litre spherical glass flask were introduced: 



20 



- IRGANOX 1010 

- SANDOSTAB-P-EPQ 

- R0L70B 55-AT paraffin oil (*) 



g 100 
gso 
g 100 



0 paraffin oil having a density of 0.885 + 10% kg/I at 15° C (ASTM 
D 1298) and flowing point (ASTM D 97) = -10 + 2 " C. 



25 

The ingredients were heated to 120* C, under agitation and in N 2 atmosphere, until a homogeneous 
liquid was obtained. 

In a 14 litre Henschel mixer were introduced 2 Kg of spherical particles of polypropylene which were 
heated to 65 -70 C, together with 1 g of glyceryl monostearate. 
30 On the hot polypropylene particles were fed 5 g of the liquid stabilizer mixture and the particles and the 
liquid were mixed at 1500 rpm for about 5 minutes. 

1 g of Ca-stearate was then added to the mixer and the contents were stirred again for 1-2 minutes. The 
stabilized spherical polypropylene was then discharged. 

The "pepper-salt" test carried out in a 150° C oven on the stabilized spherical polypropylene, showed the 
35 first oxidized particles (i.e., yellowing particles) after about 20 hours. 

The same spherical polymer, without any stabilization treatment, when submitted to the same test, was 
completely yellow after 2 hours. 

The thermal oxidation test carried out on pressure-injected plaques 2 mm thick obtained from the above 
mentioned stabilized polymer, showed a resistance of 30 days in a 150° C oven. The test was considered 
40 completed when the first signs of cracking appeared on the sample. 



EXAMPLE 2 



45 Using the same method and ingredients of example 1, a stabilizing liquid mixture was prepared which 
was constituted by: 



- IRGANOX 1010 


g 100 


- IRGANOX 1076 


g so 


- SANDOSTAB-PEPQ 


g200 


- ROUOB 55 A-T paraffin oil 


g 100 



55 4.5 g of which were fed on 2 kg of said spherical polypropylene following the same method as in example 

After the addition and mixing was complete, 1 g of Ca-stearate was added and mixed. The stabilized 
spherical polypropylene was then discharged. The following test results were obtained: 
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"pepper-salt" 150*0 = 16 hours 
thermal oxidation 150* = 13 days 



s EXAMPLE 3 

Using the same 
up of: 



method and ingredients of example 1 a liquid stabilizing mixture was prepared made 



10 


- IRGANOX1010 


g 100 




- iRGANOX 1076 


g 50 




- SANDOSTAB-PEPQ 


g 100 



2.5 g of which were fed on 2 kg of said spherical polypropylene in the same way as described in example 

1 ' After the addition of 1 g of Na-stearate the stabilized spherical polypropylene was discharged. 
The following test results were obtained: 
20 "pepper-salt" 150*C = 14 hours 
thermal oxidation 150* C = 12 days 



25 



EXAMPLE 4 

Using the same method and ingredients of example 1 a liquid stabilizing mixture was prepared made 
up of: 





. IRGANOX 1010 


g 100 


30 


- SANDOSTAB-PEPQ 


g 100 




- epoxidized linseed oil 


g 100 



35 3 g of which were fed on 2 Kg of said spherical polypropylene in the same way as described in example 1 . 
The stabilized spherical polypropylene was discharged and the following test results were obta.ned. 
"pepper-salt" 150° C = 12 hours 
thermal oxidation 150° = 14 days. 



40 



45 



50 



EXAMPLE 5 



Using the same method and ingredients of example 1 a liquid stabilizing mixture was prepared made 
up of: 



- IRGANOX 1010 

- SANDOSTAB-PEPQ 

- DSTDP = distearyl thiodipropionate 



g 100 
g50 

gioo 



7 q of which were fed on 2 Kg of said spherical polypropylene in the same way as described in example 1 1 . 

Aft^the addition of 1 g of Ca-stearate. the stabilized spherical polypropylene was d.scharged and the 
following test results were obtained: 
55 "pepper-salt" 150° C = 8 hours 
thermal oxidation 150° =50 days. 
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EXAMPLE 6 



up of 



Using the same method and ingredients of example 1 a liquid stabilizing mixture was prepared 



maae 



- IRGANOX 1010 

- IRGANOX 1076 

• SANDOSTAB-P-EPQ 

■ Carlo Erba paraffin wax MP = 70 * C 




(MP - melting point) 



15 



20 



25 



7 g of which were fed on 2 Kg of said spherical polypropylene in the same way as described in example 1 

After the addition of 1 g of synthetic hydrotalcite (SHT), the stabilized spherical polypropylene was 
discharged and following test results were obtained: 
"pepper-salt" 150° C = 24 hours 
thermal oxidation 1 50 " =35 days. 

EXAMPLE 7 

With the same method described in example 1 a liquid stabilizing mixture was prepared made up of: 



30 



- IRGANOX 1010 

- IRGANOX 1076 

- SANDOSTAB-P-EPQ 

- WITCO microcrystalline paraffin wax MP 



77* C (MULTIWAX W-835) 




3.5 g of which were fed on 2 Kg of spherical polypropylene in the same way as described in example 1 
After the addition of 1 g of Ca-stearate, the stabilized spherical polypropylene was discharged and the 
35 following test results were obtained: 
"pepper-salt" 150*C = 18 hours 
thermal oxidation 150* = 12 days. 



40 EXAMPLE 8 



up of 



Using the same method and ingredients of example 1 a liquid stabilizing mixture was prepared made 



45 



- IRGANOX 1010 


gso 


- SANDOSTAB-P-EPQ 


gso 


- TINUVIN 292 


g450 



50 



55 



1 1 g of which were fed on 2 Kg of spherical heterophasic propylene-ethylene composition following the 
same procedure described in example 1 . 

Then 10.3 g gray pigment (containing Ti0 2 and carbon black) and 1 g of Ca-stearate were added to the 
mixer, mixing for 2 more minutes at 1500 rpm. 

Plaques (3 mm thick) of the stabilized heterophasic spherical composition were obtained, througn 
pressure injection at 230 C, and submitted to accelerated U.V. resistance tests by using a XENOTEST 
1 200 under the following conditions: 
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* black panel temperature 

- relative humidity 

- machine room temperature = about 

- dry/wet cycle 

- light/light cycle 



63 C 
60% 
43* C 
102/18 min 
(continuous irradiation) 



The evaluation of the surface deterioration of the sample was done in terms of color variation 
10 (whitening) by increasing the L colorimetric coordinate (correct lummos,ty) determmed w,th a GARDNER 
HUNTERLAB tristimulus colorimeter model 25-9. 

The sample stabilized with the liquid mixture described above showed an L of two un.ts after be.ng 

eXP r S amp.lTabiSed with the same formu.ation omitting the T,NUV,N 292 shows an L of 5 units after 
?5 only 350 hours. 



EXAMPLE 9 

20 Using the same 
up of: 



method and ingredients of example 1 a liquid stabilizing mixture was prepared made 



25 



-IRGANOX1010 
-IRGANOX 1076 

- SANDOSTAB-P-EPQ 

- TINUVIN 770 

- WITCO microcrystalline paraffin wax MP = 77' C (MULTIWAX W-835) 




30 



35 



13.5 g of which were fed on 2 Kg of spherical heterophasic propylene-ethylene composition in the same 

""I" te e "TVere then added 10.3 of gray pigment and 1 g of Ca-stearate, mixing for 2 more minutes 

^ 1 F°rom P the stabilized heterophasic spherical composition were prepared 3 mm thick plaques, by pressure 
injection at 230° C. which were submitted to accelerated UV resistance tests in the same apparatus and 
same operating conditions described in example 8. 

The samples showed an increment in L values equal to 1 .8 un.ts after an exposure of 1200 hours. 



40 



45 



EXAMPLE 10 

in an 8 litre stainless steel autoclave, equipped with a mechanical agitator, heating jacket fed with steam 
at 120° C. and an inert gas blanket, are introduced, in order and at intervals of about 15 m.nutes: 



50 



• ROUOB 55-AT paraffin oil 


Kg 1 


- IRGANOX 1076 


Kg 0.5 


- SANDOSTAB-P-EPQ 


Kg 2 


-IRGANOX 1010 


Kg 1 



maintaininq the agitation for at least 1 hour after the introduction of the last component. 

^ "lo Htre'discontinuous Lodige horizontal mixer, were introduced 30 Kg of sphenca, ^roP^oe 
55 and 15 g of glyceryl monostearate heated, under agitation, to 70 C by introducing steam ,n the heahng 

jaCk With continuous agitation agitation. 67.5 g of the liquid stabilizing mixture taken from the autoclave were 
added, and agitation was continued for about 5 minutes at about 79 rpm. 
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15 g of Ca-stearate were then added to the mixer, the contents were blended for further 1-2 minutes 
and then discharged. 

The stabilized product showed the following test results: 

- "pepper-salt" 150'C = 18 hours 

- thermal oxidation 150* C = 14 days. 



Claims 



w 



1. A process for the stabilization of olefin polymers in form of nonextruded. as polymerized particles having 
a regular, essentially symmetrical geometrical shape, said particles being formed in said regular shape 
directly during polymerization reaction, said process comprising the deposition on the surface of said 
particles of a molten mixture or of a mixture in which at least the stabilizer (A) is in the liquid state said 
mixture comprising the following stabilizers (percent by weight on the polymer): 
rs A) from 0.02% to 0.15% of one or more organic phosphites or phosphonites or mixtures thereof which 
are liquid at room temperature or have melting point below 100* C; 

B) from 0.25% to 0.2% of one or more phenolic antioxidants with melting point from 45" to 130* C- and 
optionally, one or more of the following additional components: 

C) from 0.05% to 0.5% of one or more thioethers or organic polysulfides or mixtures thereof- 

20 D) from 0.1% to 1.0% of^one or more light stabilizers which are liquid at room temperature or have a 
melting point below 150 C, selected from the group consisting of hindered amine light stabilizers 
benzophenone and benzotriazole derivatives; 

E) one or more diluents selected from the group consisting of paraffins and cycloparaffins which are 
liquid at room temperature or have a melting point below 110"C, epoxidized soy bean or linseed oil 
25 silicone oils and olefin oligomers in an amount not greater than 0.3%. 

2. The process of claim 1, wherein the olefin polymers are selected from the group consisting of: 

1) isotactic or mainly isotactic polypropylene; 

2) HDPE, LLDPE, LDPE polyethylene 

3) crystalline copolymers of propylene with ethylene and/or other C 3 - 8 straight or branched afpha- 
30 olefins; K 

4) elastomeric ethylene/C 3 - 8 alpha-olefin copolymers and elastomeric ethylene/C 3 - 3 alpha-olefin/diene 
terpolymers containing minor proportions of diene, where the alpha-olefin is selected among propylene 
1-butene, 1-pentene, 1-hexene, 4-methyl-l-pentene, 3-methyM-butene; 

5) heterophasic polymers comprising (A) a homopolymer fraction of the propylene or one of the 
35 copolymers defined in item (3) and a copolymer fraction (B) of the elastomeric copolymers defined in 

item (4). 

3. The process of claim 1, wherein the stabilizers (A) are selected from the group consisting of 
distearylpentaerythrityl diphosphite; 4,4 -butylidene bis O-methyl-S-tert-butylphenyl-di-tridecyl) phosphite- 
tn(monononylphenyl) phosphite, and compounds having the following formulas: 



40 



45 



50 



where Ri and R 2 are both -O-C4H9, -0-C 8 Hi 7 (iso) or 




55 



^ f -C 9 H 19 

radicals, or one of the two Ri and R2 groups is a 
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-0 




9H19 



5 radical, while the other is a -OC*H 9 or -0-C 8 Hi 7 (iso) radical; 



70 




75 



where R1 and R2 are both 



20 



25 



30 



35 



40 



C(CH 3 )3 

-0-C 4 H 9 , -0-C 8 H 17 (iso), -0-^0^-C(CH3)3 
-O— C 9 H 19 radicals or 

Rl is a -0~<2>-C 9 H 19 radical and R 2 is a -0-C 8 H 17 , 
-0-C 8 Hi 7 (iao), or -O-C4H9 radical, or R X is a 
C(CH 3 ) 3 

q ^ -c(CH 3 ) 3 radical and R 2 is a -O-C4H9 

radical ; 




Rl 




o 



o 



o 



, R 1 



^2 



45 



50 




C 9 H 19 



where R x and R 2 are both -°- c 8 H 17 or _0 ' 
radicals, or .R X is a ^-^O^fcHu radical and R 2 is 
O^— C 4 H 9 radical. 



a -0- 



55 



4 The orocess of claim 1, wherein the stabilizers (B) are selected from the group cons.st.ng 0 2.6-d.nert- 
butyM-methylphenol. 2.2-bis(4-(2-(3,5-di-tert-butyl-4-h y dr C xyhydrocinnamoyloxy))ethoxyphenyl propane, 
and octadecyl 1 3-(3,5-di-tert-butyl-4-hydroxyphenyr, pr,:p,cnate. 
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5. The process of claim 1, wherein components (C) are selected from the group consisting of dilauryl 
thiodipropionate; distearyl thiodipropionate and compounds having the general formula (IX) R S S R where 
the R radicals, the same or different, are alkyl, aryl or aralkyl radicals with 1 to 20 carbon atoms 

6. The process of claim 1, wherein the light stabilizers (D) are selected from the group consistinq of 
compounds having the formulas: 






where n is from 2 to 10, 

50 



55 
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where n is from 2 to 100. 2-hydroxy-4-n-octyloxy benzophenone and 2-(2'hydroxy-3'-tert-butyl-5'-methyl- 

30 DhenvD-5-chlorobenzotriazole. ... 

7. The process of claim 1. wherein as diluent (E) are used microcrystalline paraffin waxes having a melting 

point from 60"Cto 90° C. 

8 The process of claim 1, wherein the liquid mixture comprises the following stabilizers: 

A)tetrakis(2.4-di-tert-butylphenyl)4.4'-diphenylylenediphosphonite; „„ tarlc ™i , 

35 B ) pentaerythrityl tetrakis(3-(3.5-di-tert-butyl-4-hydroxyphenyl)propanoate) and opt.onally octadecyl 3- 
(3,5-di-tert-butyl-4-hydroxyphenyl)-propionate . 
and optionally , 

D) the hindered amine light stabilizer of formula XII, and 

<° 9. The^^ofS^'i. wherein the liquid mixture is deposited on the polymer particles having a 

TiZT^ZZ^'^ of nonextruded. as polymerized. partic.es having a regular essent,a„y 
Smme'ica. geometrical shape, coated or impreganted at least on the surface with ^^sZed w'h.ch 

A) from 0 02% to 0.15% of one or more organic phosphites or phosphonrtes or m.xtures thereof, which 
45 are liquid at room temperature or have melting point below 100 C; . 

B) from 0.25% to 0.2% of one or more phenolic antioxidants with melting point from 45 to i jo u 
and optionally, one or more of the following additional components: 

C) from 0 05% to 0.5% of one or more thioethers or organic polysulfides or mixtures thereof; 

D from 0 1% to 1.0% of one or more light stabilizers which are liquid at room temperature or have a 
5° meltSg point below 150* C. selected from the group consisting of hindered am.ne light stabihzers, 
benzophenone and benzotriazole derivates; ^,„„„„«i„c whirh a« 

E) one or more diluents selected from the group consisting of paraffins and ^ 
liquid at room temperature or have a melting point below 110 C, epox,d.zed soy bean or linseed oil. 
silicone oils and olefin oligomers in amount not greater than 0.3%. 
ss 11. The stabilized olefin polymers of claim 10 coated or impregnated at least on the surface with a liquid 

mixture comprising: , 

A) tetrakisf 2,4-di-tert-butylphenyl)4,4 -diphenylylene diphosphonite; n 

B) pentaerythrityl tetrakis(3-(3,5-di-tert-butyl-4-hydroxyphenyl)propanoate) and, optionally, octadecyl o- 
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(3,5-di-tert-butyl-4-hydroxyphenyl)-propionate). and, optionally, 

D) the hindered amine light stabilizer of formula XII; 

E) one or more diluents. 

12. The stabilized olefin polymers of claim 10 having flowability values from 9 to 16 seconds and bulk 
5 density from 0.3 to 0.6 g/cm 3 . 

13. The stabilized olefin polymers of claim 10. in spherical particle form having a diameter from 0.5 to 4.5 
mm, and for at least 90% a diameter between 0.5 and 3.5 mm. 

10 
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® Process for the stabilization of polyolefin and products obtained thereby. 



© Disclosed are olefin polymers in nonextruded, 
as polymerized particle form having a regular, es- 
sentially symmetrical geometrical shape, which are 
stabilized by depositing on their surface a mixture 
which is either melted, or in which at least stabilizer 
(A) is in the liquid state, and which comprises the 
following stabilizers (percent by weight on the poly- 
mer): 

A) from 0.02% to 0.015% of one or more organic 
phosphites or phosphonites or mixtures thereof, 
which are liquid at room temperature or have 
melting point below 100*C; 

B) from 0.025% to 0.2% of one or more phenolic 
antioxidants with melting point from 45* to 
130 *C; 

and, optionally, one or more of the following addi- 
tional components: 

C) from 0.05% to 0.5% of one or more thioethers, 
or organic polysulfides or mixtures thereof; 

D) from 0.1% to 1.0% of one or more light 
stabilizers which are liquid at room temperature or 
have a melting point below 150* C, selected from 
the group consisting of HALS, benzophenone and 



benzotriazole derivatives; and 
E) one or more diluents selected from the group 
consisting of paraffins and cycloparaffins, which 
are liquid at room temperature, or have a melting 
point below 110*C, epoxidized soy bean or lin- 
seed oil, silicone oils, and olefin oligomers in an 
amount not greater than 0.3%. 
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